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sify Departmental activities in the 
field of radiological health. The 
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sibility within the Executive 
Branch for the collation, analysis, 
and interpretation of data on en- 
vironmental radiation levels such 
as natural background, radiogra- 
phy, medical and industrial uses of 
isotopes and X rays, and fallout. 
The Department delegated this 
responsibility to the National Cen- 
ter for Radiological Health, Public 
Health Service. 
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SECTION I. 


In the determination of the internal exposure 
to man from environmental radiation sources, 
primary interest centers on radionuclides in 
the diet. Federal and State agencies are in- 
volved in efforts to monitor continuously the 
dietary intake of radionuclides. The most di- 
rect measure of radionuclide intake would be 
obtained through radioanalysis of the total diet. 
Difficulties in obtaining specific dietary data 
impede this approach. An alternate method 
entails the use of indicator foods to arrive at 
an estimate of the total dietary radionuclide 
intake. 

Fresh milk is one such indicator food. It is 
consumed by a large segment of the U.S. popu- 
lation and contains most of the biologically 
significant radionuclides which appear in the 
diet. It is also one of the major sources of 
dietary intake for the short-lived radionuclides. 
For these reasons, fresh milk is the single food 
item most often used in estimating the intake 
of selected radionuclides by the general popula- 
tion and/or specific population groups. In the 
absence of specific dietary information, it is 
possible to approximate the total daily dietary 
intake of selected radionuclides as being equiva- 
lent to the intake represented by the consump- 
tion of 1 liter of fresh milk. 

The Federal Radiation Council (FRC) 
has developed Radiation Protection Guides 
(RPG’s) for controlling normal peacetime nu- 
clear operations, assuming continuous expo- 
sure from intake by the population at large 
(1-3). The RPG’s do not and cannot establish 
a line which is safe on one side and unsafe on 
the other; they do provide an indication of 
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MILK AND FOOD 


when there is a need to initiate careful evalua- 
tion of exposure (3). Additional guidelines are 
provided by the FRC Protective Action Guides 
(4) and by the International Commission on 
Radiological Protection (5, 6). 

Data from selected national, international, 
and State milk and food surveillance activities 
are presented herein. An effort has been made 
to present a cross-section of routine sampling 
programs which may be considered of a con- 
tinuing nature. Routine milk sampling has been 
defined as one or more samples collected per 
month. 
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National and International Milk Surveillance 


As part of continuing efforts to quantita- 
tively monitor man’s exposure to radionuclides, 
various national and international organiza- 
tions routinely monitor radionuclide levels in 


Program 
Radiostrontium in milk, HASL 


Period reported 


milk. In addition to those programs reported 
below, Radiological Health Data and Reports 


coverage includes: 


Last presented 





July—December 1966 





September 1967 





1. Pasteurized Milk Network 
January 1968 


National Center for Radiological Health and 
National Center for Urban and Industrial 
Health, PHS 


The Public Health Service’s Pasteurized Milk 
Network (PMN) is designed to provide nation- 
wide surveillance of radionuclide concentra- 
tions in milk through sampling from major 
milk production and consumption areas. The 
present network of 63 stations (figure 1) pro- 
vides data on milk in every State, Washington, 


Table 1. Analytical errors associated with determina- 
tions of radionuclide concentrations in a milk sample 





Error * 
(percent of 
concen- 
tration) 


Concen- 
tration 
(pCi/liter) 


| Concen- 
Nuclide | tration 
(pCi/liter) 


Error * 
(pCi/liter) 





Strontium-89 
Strontium-90 
Iodine-131-_--..-.-.-- } 
Cesium-137 - .-.--.---| 
Barium-140 

















® Two standard deviations. 


D.C., the Canal Zone and Puerto Rico. The 
most recent description of the sampling and 
analytical procedures employed by the PMN 
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Figure 1. Pasteurized Milk Network sampling stations 
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Table 2. Average concentrations of radionuclides in milk for January 1968 
and the 12-month period, February 1967-January 1968 





Radionuclide concentration 
(pCi/liter) 





Cesium-137 


Sample location Strontium-89 | Strontium-90 Iodine-131 





Feb 1967- Jan Feb 1967- Jan Feb 1967- | Jan Feb 1967- Jan Feb 1967- 
Jan 1968 1968 Jan 1968 1968 Jan 1968 1968 Jan 1968 | 1968 Jan 1968 1968 
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* 12-month averages represent only 10 months’ data. 
NA, no analysis for period reported. 


appeared in the January 1968 issue of Radio- issue (2), in which several changes in the in- 
logical Health Data and Reports (1). Refer- terpretation and reporting of data were 
ence should also be made to the February 1968 introduced. 
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Table 1 shows the approximate analytical 
errors (including counting error) associated 
with determinations of radionuclide concen- 
trations in milk. These errors were determined 
by comparing results of a large number of 
replicate analyses. Table 2 contains averages 
for January 1968 and 12-month averages for 
the period February 1967 through January 
1968. The 12-month average enables evalua- 
tions of population exposure with respect to 
the guidance provided by the Federal Radia- 
tion Council. This suggests average total daily 
intakes, averaged over periods “of the order of 
a year,” as an appropriate criterion (3). The 
average radionuclide concentrations are based 
on results obtained from samples collected 
weekly. Whenever weekly concentrations were 





& 


] 
3 
| 
- 
I 


Y 


~ 
we ie ie eee 
Litii iri ti ta TT a 





1966 1967 1968 





' 
| hie Falls | : \, \ 


Wa ae * 4 


¢ 
wu 


Louisville 
Fut 


Strontium-90 Concentrations (pCi/liter) 








Lit ti 











Liptitiitis 
1964 








Diet ii tii 
1966 


1965 1967 1968 


Figure 2. Strontium-90 concentrations 


Strontium-90 Concentrations (pCi/liter) 


Strontium-90 Concentrations (pCi/liter) 


in 


less than or equal to the appropriate minimum 
detectable levels, zero was used for averaging 
purposes (2). At very low radionuclide con- 
centrations this often results in averages lower 
than the minimum detectable concentration for 
a single sample, but any positive value reflects 
at least one weekly sample which was above the 
minimum detectable level. The minimum de- 
tectable concentration is defined as the meas- 
ured concentration equal to the two-standard 
deviation analytical error. Accordingly, the 
minimum detectable concentrations in units of 
pCi/liter are: strontium-—89, 5; strontium—90, 
2; iodine-131, cesium—137, and barium—140, 10. 

The average strontium—90 concentrations in 
pasteurized milk from selected cities are pre- 
sented in figure 2. 
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pasteurized milk, 1964-January 1968 
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2. Canadian Milk Network ' 
January 1968 


Radiation Protection Division 
Department of National Health and Welfare 


Since November 1955, the Radiation Protec- 
tion Division of the Department of National 
Health and Welfare has been monitoring milk 
for radionuclide concentrations. Powdered 
milk was originally sampled, but liquid whole 
milk has been sampled since January 1963. At 
present, 16 milk sampling stations (figure 3) 
are in operation. Their locations coincide with 
air and precipitation sampling stations. 

Milk samples are collected three times a week 
from selected dairies and are combined into 
weekly composites. The contribution of each 
dairy to the composite sample is directly pro- 
portional to the liquid volume of sales. Weekly 
spot check analyses are made for iodine-131, 
and monthly composites are analyzed for 


1Prepared from February 1968 monthly report, 
“Data from Radiation Protection Programs,’ Canadian 
—— of National Health and Welfare, Ottawa, 
anada. 


strontium-90, cesium-137, and stable calcium 
and potassium. The analytical procedures were 
outlined in the April 1968 issue of Radiological 
Health Data and Reports (4). 

The January 1968 monthly average stron- 
tium-90, cesium—137, stable calcium and po- 
tassium concentrations in Canadian whole milk 
are presented in table 3. lIodine-131 and 
strontium-89 concentrations were below mini- 
mum detectable levels. 


Table 3. Stable elements and radionuclides in Canadian 
whole milk, January 1968 


: | Strontium- 
Calcium | Potassium | 90 
(g/liter) (g/liter) (pCi/liter) 


Station Cesium-137 
(pCi/liter) 


ef 1. 
Edmonton | .06 1. 
Ft. William 2 l 
Fredericton - -- - ~~. -| 1 


Halifax ___.---- 
Montreal 
PE nasctescnce 
Quebec... . - - 


Regina 

St. John's Nfid 
Saskatoon _ 

Sault Ste. Marie_- 


Toronto 
Vancouver 
Windsor 
Winnipeg 


Average 





EDMONTON 
* 


cAicary®@ @*SKATOON 





*y MONTREAL, 
FORT WILLIAM® ““@ OTTAWA, @ 
- -_ .@ 


SAULT STE. MAI 








Figure 3. Canadian milk sampling stations 
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3. Pan American Milk Sampling Program 
January 1968 


Pan American Health Organization and 
U.S. Public Health Service 


The Pan American Health Organization 
(PAHO) in collaboration with the U.S. Public 
Health Service (PHS), furnishes assistance to 
health agencies in the American republics in 
developing national radiological health pro- 
grams. 

Under a joint agreement between agencies, 
air and milk sampling activities are conducted 
by a number of PAHO member countries (fig- 
ure 4). Results of the milk sampling program 
are presented below. Further information on 
the sampling and analytical procedures em- 
ployed was presented in the December 1966 
issue of Radiological Health Data and Reports 
(5). 
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Figure 4. Pan American Milk Sampling Program 
locations 
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Table 4 presents stable potassium, stron- 
tium-90 and cesium-137 monthly concentra- 
tions for January 1968. 


Table 4. Stable element and radionuclide concentrations 
in Pan American milk ® 


l 





Stron- 
} tium-90 > 
Sampling stations | Number | Potassium (pCi 
| of a g/liter liter) 





Chile: Santiago - 
Colombia: Bogota_- 
Ecuador: Guay: aquil. 
Jamaica: Kingston. - 
Venezuela: Caracas 

¢ ‘anal Zone: C ristobal e_ 
Puerto Rico: San Juan ¢. 














® Strontium-89 was less than 5 pCi/liter and iodine-131 and barium-140 
were less than 10 pCi/liter. 

> The reporting levels for analyses of single samples of strontium-90 and 
cesium-137 have been changed to conform with current practice in the 
PMN. Strontium-90 analyses results < 2 pCi/liter and cesium-137 results 
S 10 pCi/liter are reported as 0. 

© For comparison, the radionuclide concentrations at Cristobal, Canal 
Zone, and San Juan, Puerto Rico, from the Pasteurized Milk Network 
are presented. 
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State Milk Surveillance Activities 


Considerable progress has been made by the 
State health departments in initiating or ex- 
panding environmental surveillance activities 
in radiological health. Many of the States now 
have comprehensive environmental surveillance 
programs and _ self-sustaining radiological 
health laboratories. 

The continuing efforts of State health de- 
partments in the analysis and monitoring of 
radionuclides in milk complement Federal milk 
surveillance activities. State milk surveillance 
activities are continually undergoing develop- 


State milk network 





Period reported 


mental changes. The results presented herein 
are representative of current surveillance ac- 
tivities directed at the use of milk as an indica- 
tor of dietary intake of radioactivity. 

Figure 1 shows the States which report milk 
surveillance activities in Radiological Health 
Data and Reports. States having programs ap- 
pearing in this issue are highlighted in the fig- 
ure. Following is a summary of previously 
covered State programs, their reporting period, 
and issue of appearance. 


Last presented 





California 
Colorado 
Florida 
Oklahoma 
Oregon 
Tennessee 
Texas 
Washington 


July-September 1967 
October—December 1967 
October—December 1967 
October—December 1967 
July-September 1967 
October—December 1967 
October—December 1967 
July-September 1967 





March 1968 
April 1968 
April 1968 
April 1968 
March 1968 
April 1968 
April 1968 
March 1968 








LEGEND: 


= States Currently Reported 
States Previously Reported 








fa 








Figure 1. State milk surveillance activities 
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1. Connecticut Milk Network 
October-December 1967 


Connecticut State Department of Health 


The Connecticut State Department of Health 
has been monitoring pasteurized milk for 
strontium-89 and strontium-90 since April 
1960. In May 1962, the program was expanded 
to include the determination of gamma emmit- 
ting radionuclides in milk. 

The sampling program is flexible in nature, 
providing for sampling in five areas of the 
State (figure 2). At the present time, weekly 
samples representative of milk sold in the cen- 
tral area of the State are collected and analyzed 
for strontium-89, strontium-90, and gamma- 
ray emitters. Concentrations of iodine-131 are 
determined as an indication of the presence of 
radioactivity of recent origin. 

Strontium-89 and strontium-90 are deter- 
mined by chemical separation. Iodine-131 and 
other gamma-ray emitters are determined by 
gamma-ray scintillation spectroscopy. 

The monthly average concentrations of stron- 
tium—90, iodine-131, and cesium-137 in cen- 
tral Connecticut pasteurized milk are presented 
in table 1. These results are presented graph- 
ically in figure 3. Strontium-—89 and iodine-131 
were below detectable levels. 


o) 


CONCENTRATION (pCi/tin 


Table 1. Radionuclide concentrations in central 
Connecticut pasteurized milk, October-December 1967 





Radionuclide concentration 
(pCi/liter) 


T 
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| nies 
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Month 
(1967) 


Strontium-90 





10 
10 
10 


October 
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Figure 3. Radionuclide concentrations in central 
Connecticut pasteurized milk, 1962-December 1967 


Recent coverage in Radiological Health Data and 
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Figure 2. Connecticut pasteurized milk sampling areas 
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2. Indiana Milk Network 
October-December 1967 


Bureau of Environmental Sanitation 
Indiana State Board of Health 


The Indiana State Board of Health began 
sampling pasteurized milk for radionuclide 
analysis in September 1961. The State was geo- 
graphically divided into five major milksheds; 
northeast, northwest, central, southeast, and 
southwest (figure 4). One large dairy within 
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Figure 4. Indiana pasteurized milk sampling areas 


each milkshed was assumed to be representa- 
tive for sampling purposes. 

The milk samples are analyzed monthly for 
strontium-89 and strontium-90. Cesium—137, 
iodine-131, and barium-140 are analyzed 
weekly for at least two of the milksheds. When 
iodine-131 concentrations exceed 100 pCi/liter, 
the sampling frequency is increased. From 
August 1963 to April 1966, because of the con- 
tinued low concentrations of short-lived radio- 
nuclides, the sampling frequency was once a 
month for the northeast, southeast, and south- 
west milksheds. 

Strontium-89 and strontium-—90 concentra- 
tions in milk samples are determined by ion 
exchange separation (1, 2) while cesium—137, 
iodine—131, and barium—140 are determined by 
gamma-ray scintillation spectrometry (3). 

The monthly stable element and radionuclide 
concentrations in Indiana pasteurized milk are 
presented by sampling locations in table 2 for 
October through December 1967. Barium-—140 
and iodine-131 concentrations remained below 
detectable levels of 10 pCi/liter during this 
period. 


CONCENTRATION (9 


Figure 5. Radionuclide concentrations in Indiana 
pasteurized milk, 1963—-March 1967 


Table 2. Stable element and radionuclide concentrations in Indiana milk * 
October-December 1967 


Calcium 
(g/liter) 


Sampling location 


| Nov 





I a cain dscns taskaslchpiannitaiirdon 
Southeast __-_- 

dl 7 

Southwest _ — - -- 

Northwest 


Average _ - 


~® Stronium-89 concentrations were nondetectable and reported as zero. 


May 1968 


Dec } Oct 


| Potassium-40 


(pCi/liter) 


Strontium-90 


Cesium-137 
(pCi/liter) i 


(pCi/liter) 


Nov “Cc Oct Nov Dec Oct Nov 


1,380 
1,460 
1,370 
1,350 
1,390 


1,270 | 1,390 | 1,320 





The monthly network average concentrations 
of strontium-—89, strontium—90, and cesium— 
137 are presented graphically in figure 5. 


3. Iowa Milk Network 
October-December 1967 


State Hygienic Laboratory and the 
Iowa State Department of Health 


In Iowa, radiological health activities are 
conducted jointly by the State Department of 
Health and the State Hygenic Laboratory, with 
the State Hygienic Laboratory performing the 
surveillance and analytical functions. 




















Figure 6. lowa milk sampling locations 


In August 1962 the State Hygienic Labora- 
tory of Iowa began sampling milk for iodine— 
131. In May 1964 this routine surveillance was 
expanded to include cesium-137 and stron- 
tium—90. 

One gallon samples are collected from 4 sta- 
tions, selected to give a broad coverage of milk 
production areas in the State (figure 6). Pro- 
ducers furnishing milk to the Spencer bottling 
area are quite restricted to that northwest part 
of the State and the majority of milk bottled in 
Iowa City comes from six counties in east cen- 
tral lowa. The Des Moines milkshed comprises 
approximately sixty counties covering about 
two thirds of the State radiating out of Des 
Moines in all directions. The Charles City 
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Recent coverage in Radiological Health Data and 
Reports: 
Period 
April-June 1967 
July-September 1967 


Issue 


November 1967 
February 1968 


bottling area covers primarily north central 
Iowa. At present the lowa City and Des Moines 
stations are sampled weekly and the Spencer 
and Charles City stations are sampled monthly. 
This sampling frequency is increased when 
nuclide concentrations warrant closer surveil- 
lance. The samples are forwarded to the State 
Hygienic Laboratory at the University of Iowa, 
Iowa City, for analysis. 


Analytical procedures 


Iodine-131 and cesium—137 together with 
barium-lanthanum-140 and potassium—40 are 
determined by gamma-scintillation spectrom- 
etry using a 4- by 4-inch Nal (T1) crystal and 
512 channel pulse height analyzer. All samples 
are 3.5 liters and are counted for 80 minutes 
in Marinelli beakers with the results being cal- 
culated using a 4 by 4 matrix. Strontium—90 
is determined by an ion-exchange system de- 
scribed by Porter, et al (4). One liter of milk 
is passed through an ion exchange column; 
yttrium—90 is eluted from the resin and counted 
as yttrium oxalate in an automatic low back- 
ground proportional counter. Minimum detecta- 
ble limits are 10 pCi/liter for iodine-131 and 
cesium-137 and 2 pCi/liter for strontium—90. 


Results 


Table 3 gives the monthly averages at each 
of the four locations for October-December 


Table 3. Radionuclide concentrations in Iowa milk 
October-December 1967 


Radionuclide concentration 
(pCi/ liter) 


Sampling oie. a a i eae ye 
location Strontium-90 | Cesium-137 | lodine-131 


* cor ain l ‘i ee | pe 
Oct | Nov } Dec Oct | Nov | Dec | Oct | Nov | Dec 
| | } } 


| 
 7| 6 


| | 
8 | <10 | <10 | 


Iowa City 


<10 | <10 <10 
Des Moines | 


8 <10 |<10 | <10 
Spencer i ‘ NA } 12 12 |<10 |}<10 | <10 
Charles City iA | NA | N iA | NA | NA|NA|NA| NA 


8 |<10| 12 


Average 7 
| 


| - 8 | <10 | uf} a |<10 |< 10) <10 


NA, no analysis, 
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1967 and figure 7 shows graphically the overall 
MONTHLY NETWORK AVERAGES network average monthly results for the same 
period. During this period it can be seen that 
the concentration levels of cesium-137 and 
strontium-90 showed a decreasing trend. Ex- 
cept for the month of June 1965, iodine—131 has 
not been detected in any significant quantities. 


/liter ) 


CONCENTRATION ( pCi 
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Figure 7. Radionuclide concentrations in Iowa milk April-June 1967 November 1967 
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Figure 8. Michigan pasteurized milk network sampling locations 


May 1968 





4, Michigan Milk Network 
October-December 1967 


Division of Occupational Health 
Michigan Department of Health 


The Michigan Department of Health began 
sampling pasteurized milk for radionuclide 
analyses in November 1962. Under this pro- 
gram, weekly pasteurized milk samples are 
collected in the seven major milk producing 
areas in the State: Charlevoix, Detroit, Grand 
Rapids, Lansing, Marquette, Monroe, and 
Saginaw (figure 8). Milkshed samples are 
composites of dairies in proportion to sales 
volumes. 


CHARLEVOIX 


DETROIT 


GRAND RAPIDS 


ONCENTRATION (pCi /liter) 


& 


LANSING 


Strontium—90 concentrations are determined 
by an ion exchange method (5). Potassium—40, 
iodine-131, cesium—137, and barium-lantha- 
num-140 concentrations are determined by 
gamma-ray scintillation spectrometry (5). 

Table 4 presents the monthly average radio- 
nuclide concentrations in Michigan pasteurized 
milk. Strontium—90 and cesium-137 concentra- 
tions are presented graphically in figure 9 to 
show general trends. 
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Figure 9. Radionuclide concentrations in Michigan pasteurized milk, 1963-December 1967 
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Table 4. Radionuclide concentrations in Michigan 
pasteurized milk, October-December 1967 





Radionuclide concentration 
(pCi/liter) 
Sampling 





location | | | . 
Potas- Stron- | Iodine- | Cesium- 
Month sium-40 tium-90 | 131 137 





Charlevoix -_-_..-.| October - - - 
November-_ 
December - 


Detroit... _..-| October -- 
November- 
December - 


Grand Rapids-_.| October... 
November. 
December - 





Lansing October... 
November- 
December . 


October - - - 
November. 
December - 


Marquette 


.| October. - - 
November. 
December . 


Monroe - - - .- 


October... 
.| November- 
December . 


Saginaw -.---.. 
Bay City *._- 














Average 





October. - - 
| November-_| ’ 
| December - 1,32 





* Saginaw sample discontinued in October 1967. 
Bay City samples started in November 1967. 
NA, no analysis. 
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Figure 10. Minnesota milk sampling locations 
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5. Minnesota Milk Network 
October-December 1967 


Division of Environmental Health 
Minnesota Department of Health 


In September 1958, the Minnesota Depart- 
ment of Health initiated a pasteurized milk net- 
work to monitor strontium-—90 concentrations. 
Monitoring of iodine-131 concentrations com- 
menced in October 1961 and of cesium—137 
concentrations in July 1963. Until recently, 
one-liter samples were collected from eight 
sampling locations in milksheds geographically 
the same as the Minnesota health districts 
(figure 10) and analyzed for strontium—90, 
iodine-131, and cesium—137. The size of the 
sample has been increased to 2 quarts for 
more accurate determinations. The 2-quart 
samples of processed Grade A fluid milk are 
collected in the cities where the Minnesota 
Health Department district offices are located. 

Strontium-90 concentrations are determined 
radiochemically, while iodine-131 and cesium— 
137 concentrations are determined by gamma 
ray scintillation spectrometry. The analytical 
procedures are presented in the semiannual re- 
port of the Minnesota Department of Health 
and the Rural Cooperative Power Association 
(6). 

Strontium-90, and cesium—137 concentrations 
in milk are given for October through Decem- 
ber 1967 in table 5, and are presented graph- 
ically by milkshed in figure 11 for the period 
1963 through December 1967. Iodine—131 con- 
centrations were less than 10 pCi/liter in all 
24 samples. 


Table 5. Radionuclide concentrations in Minnesota 
pasteurized milk, October-December 1967 





Radionuclide concentration 
(pCi/liter) 


! 
Station Strontium-90 


Cesium-137 


Nov | Dec | Oct | Nov | Dec 





Duluth 
Worthington 
Minneapolis 
Fergus F. 
Little Falls 


Average 
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6. New York Milk Network 
July-December 1967 


Division of General Engineering and 
Radiological Health 
Department of Health, State of New York 


Pasteurized milk samples collected routinely 
from six cities (figure 12) are analyzed 
for strontium-89, strontium-90, iodine—131, 
cesium—137 and barium-lanthanum—140 by the 
New York State Department of Health. At 
Buffalo and Newburgh, milk samples are col- 
lected daily from processing plants and com- 
posited weekly for radiochemical analyses. At 
Messena and Syracuse, daily samples are com- 
posited over a 2-week period and then anal- 
yzed. In New York City, a milk sample repre- 
senting the total milk supply for 1 day is 
analyzed weekly. The Albany sample, taken at 
a marketing point, is analyzed daily for iodine— 
131 and other gamma-ray emitting radionu- 
clides before being composited into a weekly 
sample. In the event that any sample contains 
iodine—-131 concentrations exceeding 100 pCi/ 
liter, increased surveillance is undertaken. 

Gamma-ray emitting radionuclides in milk 
are determined by scintillation spectrometry. 
Radioiodine is selectively removed in an ion 


exchange resin and the resin is analyzed for 
iodine-131 (7, 9). The resin effluent is anal- 
yzed and the resulting spectral data is resolved 
by the application of a matrix method of 
analysis (8). 

The analytical procedure for determining 
strontium-89 and strontium—90 concentrations 
employs an ion-exchange system similar to that 
developed by Porter and Kahn (2). 

The radiological laboratory moved its loca- 
tion in late May and only recently resumed 
normal operation. Therefore, no milk samples 
were analyzed from June through the end of 
November 1967. The radionuclide concentra- 
tion of strontium—90 and cesium—137 are shown 
in table 6 for the month of December 1967. 
During this period, iodine-131 and stron- 


Table 6. Radionuclide concentrations in New York 
pasteurized milk, December 1967 


Radionuclide concentration 
(pCi/liter) 


Sampling location Strontium-90 ® Cesium-137 * 


ST cccitunas 
Buffalo___ 

Massena _- a 
Newburgh. --.--_--- can 
New York 

Syracuse 


liter and 
20 pCi/liter, respectively. 
ND, not detectable. 
NS, no samples reported. 
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Figure 12. New York milk sampling locations 
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tium-89 concentrations were not reported. 
Cesium-137 and _ iodine-131 concentrations 
since September 1961 are presented graph- 
ically in figure 13. 





7. Pennsylvania Milk Network 
October-December 1967 


Bureau of Environmental Health 
Pennsylvania Department of Health 


Samples of pasteurized milk are routinely 
collected from six major milk consumption 
areas throughout Pennsylvania (figure 14). 
Samples are collected weekly in Pittsburgh, 
while biweekly composite samples are collected 
from the other five stations. At each sampling 
location subsamples are collected from the 
major dairies supplying the area and are 
composited in proportion to the amount of 
milk processed by each dairy. This composite 
is then sent to the Radiation Laboratory of the 
Division of Occupational Health in Harrisburg 
where the samples are analyzed for iodine-131, 
potassium—40, and cesium-137 and then com- 
posited for a monthly analysis of strontium-90. 














Figure 14. Pennsylvania pasteurized milk network 
sampling stations 
Strontium-90 analysis has been carried out 
since April 1963. 

The monthly average potassium—40, stron- 
tium-90 and cesium-137 concentrations in 
pasteurized milk are given in table 7. Iodine— 
131 concentrations for all stations for October 
to December 1967, were nondetectable over in- 
strument background with three exceptions. 
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Table 7. Radionuclide concentrations in Pennsylvania 


pasteurized milk, October-December 1967 


Radionuclide concentrations 
(pCi/liter) 


Sampling Potassium-40 


location 


Strontium-90 Cesium-137 


i i i - ~ | 
| | | 
Oct | Nov Dec | Oct | Nov | Dec | Oct | Nov | Dec 


Altoona. -...-| 1,232) 1 
Dauphin 1,2 1, 
Erie - NS} 1,4 
Philadelphia _| 1 
Pittsburgh 1 
York 


yom =I 


Average 


N§, no sample. 


No samples were taken in October and Novem- 
ber for York and none in Erie for the month 
of October. Previous reports of potassium—40 
radioactivity include a calculation error. Re- 
ported values may be corrected by dividing 
them by a correction factor of 0.69. For com- 
parative purposes, strontium—90, iodine—131, 
and cesium-—137 concentrations are presented 
graphically in figure 15. 

The chemical separation technique for stron- 
tium—90 is essentially an ion-exchange method 
described by Porter, et al. (10). 


Figure 15. Radionuclide concentrations in Pennsylvania 
milk, 1963-September 1967 
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Food and Diet Surveillance 


Efforts are being made by various Federal 
and State agencies to estimate the dietary in- 
take of selected radionuclides on a continuing 
basis. These estimates along with the guidance 
developed by the Federal Radiation Council, 
provide a basis for evaluating the significance 
of radioactivity in foods and diet. 

Networks presently in operation and re- 
ported routinely include those listed below. 
These networks provide data useful for devel- 


Program 


Period reported 


oping estimates of nationwide dietary intakes 
of radionuclides. Periodically, results from the 
United Kingdom Diet Survey, conducted by the 
United Kingdom Agricultural Research Council 
Radiobiological Laboratory, are presented for 
comparison with data observed in the United 
States. Programs most recently reported in 
Radiological Health Data and Reports and not 
covered in this issue are as follows. 


Last presented 





Institutional Diet, PHS 
Tri-City Diet, HASL 


July-September 1967 
January—June 1967 





April 1968 
March 1968 
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1. Estimated daily intake of radionuclides 
in California diets, July-October 1967 


Bureau of Radiological Health 
California State Department of Public Health 


Since January 1964, the Bureau of Radio- 
logical Health, California State Department of 
Public Health, has made estimates of radio- 
nuclide levels in the diets of Californians (1). 

Recognizing that a “standard” or “typical” 
diet does not exist due to variations in indi- 
vidual tastes, an effort was made to select a diet 
which was reasonably representative of the 
food consumed in a given area. This objective 
was met by utilizing the “house” diet of a 
hospital in each of the 20 geographic areas of 
interest (figure 1). 


Hospitals were chosen as the source of diet 
samples under the hypothesis that their diets 
are as “reasonably representative” as any 
other. General hospitals exist in each of the 20 
selected geographic areas and operate with 
trained dietitians. There is good reason to be- 
lieve that hospitals utilize foods which are 
marketed in their respective communities. Also, 
working relations for entry into hospitals ex- 
isted through the State Bureau of Nutrition and 
Hospitals. 


Sampling procedure 


In general, the sampling procedure is the 
same at each hospital. Samples are collected 
every 2 months at each facility. Each sample 
represents the edible portion of a regular meal 
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Figure 1. California diet sampling stations 
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Table 1. Estimated daily intake of radionuclides in California diets,* July-August 1967 





Consump- Intake Intake 
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® Based on analyses of Hospital Standard Diets located in listed cities. Intake for manganese-54 and cerium-141, -144, for all stations, 0. 

» Kilograms of food per person per day in this diet. 

¢ When the counting rate of the sample is not equal to at least twice the 0.95 error, the value reported is the best available estimate, but is not sta- 
tistically significant. 

4 Natural potassium contains 0.0119 percent of radioactive potassium-40. 

ND, non detectable. 

NA, no analysis. 

NS, no sample. 


(the standard diet) for a full 7-day week (21 Radiation Laboratory of the State Department 

consecutive meals.) of Public Health. Accompanying each sample 
After each sample is collected, it is suitably is a record prepared by the dietitians indicat- 

preserved and shipped to the Sanitation and ing the types and quantities of food included. 


Table 2. Estimated daily intake of radionuclides in California diets,® 
September-October 1967 
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® Based on analyses of Hospital Standard Diets located in listed cities. Zirconium-95 and cerium-141, -144 intakes for all stations are 0. 

» Kilograms of food per person per day in this diet. 

¢ When the counting rate of the sample is not equal to at least twice the 0.95 error, the value reported is the best available estimate, but is not statisti- 
cally significant. 

4 Natural potassium contains 0.0119 percent of radioactive potassium-40. 

¢ Discontinued periodic analysis for stable strontium, annual composite only. 

ND, nondetectable. 
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Analytical procedures 


After weighing at the laboratory, each 
sample is homogenized and analyzed for 
gamma-ray emitters, then dried and ashed 
prior to analysis for strontium-89, strontium— 
90, radium—226, and stable calcium, strontium, 
and sodium. 


Data and discussion 


The resultant estimates of daily intake of 
radionuclides in the California diets are given 
in table 1 (July-August 1967), and table 2 
(September—October 1967). 
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Figure 2. Average and ranges of daily strontium-90 
intake in California diets, 1964-October 1967 


It should be noted that levels of radioactivity 
were observed to be far below those levels for 
which consideration should be given to protec- 
tive health action. A summary of strontium—90 
and cesium-137 intake trends in California 
diets from January 1964 through October 1967 
is given in figures 2 and 3. 
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Figure 3. Averages and ranges of daily cesium-137 in 
California diets, 1964-October 1967 


Recent coverage in Radiological Health Data and 


Reports: 
Period 


September 1966-February 1967 


March—June 1967 


May 1968 


Issue 


October 1967 
February 1968 





2. Estimated daily intake of radionuclides 
in Connecticut standard diet 
July-December 1967 


Connecticut State Department of Health 


The Connecticut State Department of Health 
has been analyzing a standard diet on a monthly 
basis since March 1963. Analysis are made for 
strontium-89, strontium-90, and gamma-ray 
emitters. 

The standard diet was selected to represent 
the food intake of an 18-year-old boy for 1 day 
(table 3). The total weight of the complete 
blended diet, averaging 3 kilograms, included 
milk and dairy products. When raw fruit or 
vegetables were sampled, they were washed 
before blending. 


Table 3. Foods included in standard diet 


Ice cream—} pint 
Lettuce, washed—4-5 leaves 
Milk—3 cups 
Oatmeal—uncooked —43 grams 
Orange—1 
Peanut butter—2 \% tablespoons 
Pears, canned—2 halves with juice 
Potatoes, washed, not peeled—2 
Sugar—5 tablespoons 
| Tomato juice—113 grams 
| Tuna fish, drained—43 grams 


Bread, white—8 slices 

Butter 4 stick 

Carrots, scraped—% cup 
Celery, washed and trimmed—3 stalks 
Cookies—4 

Cottage cheese—2/3 cup 
Cupcakes—2 

Egg—1 

Green beans, washed—% cup 
Ham—85 grams 
Hamburger—227 grams 


| 





Cesium-137 concentrations were determined 
by gamma-ray spectrometry (1). Strontium-— 
89 and strontium—-90 concentrations were de- 
termined by chemical separation techniques 
(1). 

Table 4 presents the analytical results for 
the Connecticut standard diet from July 
through December 1967. Results representative 
of the total daily intake for the radionuclides 
observed are presented in table 5. 

In order to evaluate general trends, the 
strontium—90 and cesium—137 daily intakes are 
plotted as a function of time in figure 4 and 5. 


Table 4. Radionuclide concentrations in Connecticut 
: standard diet,“ July-December 1967 





Cesium-137 
(pCi/kg) 


Strontium-90 | 
(pCi/kg) 


| 
Month 
(1967) 


Potassium 
(g/kg) 





September 
October 





* All strontium-89 values were <3 for this period. 
NA, no analysis. 
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Table 5. Daily radionuclide intakes in Connecticut 
standard diet,* July-December 1967 





Month 
(1967) 


Strontium-90 
(pCi/day) 


Cesium-137- 
(pCi/day) 


Potassium 
(g/day) 





August 
September 
October 
November 
December 











® All strontium-89 values were <3 for this period. 
NA, no analysis. 
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Figure 4. Cesium-137 intake in Connecticut standard 
diet, 1963-—December 1967 
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Figure 5. Strontium-90 intake in Connecticut standard 


diet, 1963-December 1967 
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SECTION II. 


The Public Health Service, the Federal Water 
Pollution Control Administration and other 
Federal, State, and local agencies operate ex- 
tensive water quality sampling and analysis 
programs for surface, ground, and treated 
water. Most of these programs include deter- 
minations of gross beta and gross alpha radio- 
activity and specific radionuclides. 

Although the determination of the total 
radionuclide intake from all sources is of pri- 
mary importance, a measure of the public 
health importance of radioactivity levels in 
water can be obtained by comparison of the ob- 
served values with the Public Health Service 
Drinking Water Standards (1). These stand- 
ards, based on consideration of Federal Radia- 
tion Council (FRC) recommendations (2-4), 
set the limits for approval of a drinking water 
supply containing radium-—226 and strontium-— 
90 as 3 pCi/liter and 10 pCi/liter, respectively. 


Water sampling program 


California 


WATER 


Limits may be set higher if the total intake of 
radioactivity from all sources remains within 
the guides recommended by FRC for control ac- 
tion. In the known absence’ of strontium—90 
and alpha-particle emitters, the limit is 1,000 
pCi/liter gross beta radioactivity, except when 
additional analysis indicates that concentra- 
tions of radionuclides are not likely to cause ex- 
posures greater than the limits indicated by the 
Radiation Protection Guides. Surveillance data 
from a number of Federal and State programs 
are published periodically to show current and 
long-range trends. Water sampling activities, 
recently reported in Radiological Health Data 
and Reports are listed below. 


1 Absence is taken to mean a negligibly small fraction 
of the specific limits of 3 pCi/liter and 10 pCi/liter for 
unidentified alpha-particle emitters and strontium—90 
respectively. 


Period reported Last presented 








July—December 1966 
January—December 1966 
January—June 1967 
January—May 1967 
July—December 1966 
July 1965—June 1966 


February 1968 
November 1967 
January 1968 
January 1968 
November 1967 
August 1967 


Coast Guard 

Minnesota Municipal 

New York Surface 

Radiostrontium in Tap Water, HASL 
Washington Surface 


REFERENCES 
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water standards, revised 1962, PHS Publication No. 
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(2) FEDERAL RADIATION COUNCIL. Radiation 
Protection Guidance for Federal Agencies. Memo- 
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D.C. 20402 (September 1961). 
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Gross Radioactivity in Surface Waters of the United States, November 1967 


Division of Pollution Surveillance, Federal 
Water Pollution Control Administration 
Department of Interior 


The monitoring of levels of radioactivity in 
surface waters of the United States was begun 
in 1957 as part of the Federal Water Pollution 
Control Administration’s Water Pollution Sur- 
veillance System. Table 1 presents the current 
preliminary results of the alpha and beta 
radioanalyses. The radioactivity associated 
with dissolved solids provides a rough indica- 
tion of the levels which would occur in treated 
water, since nearly all suspended matter is re- 
moved by treatment processes. Strontium—90 
results are reported semiannually. The stations 
on each river are arranged in the table accord- 
ing to their distance from the headwaters. 
Figure 1 indicates the average total beta radio- 
activity in suspended-plus dissolved solids in 
raw water collected at each station. A descrip- 
tion of the sampling and analytical procedures 


was published in the August 1967 issue of 
Radiological Health Data and Reports. 

Complete data and exact sampling locations 
for 1958 through 1963 are published in annual 
compilations (1-6). Data for subsequent years 
are available on request. 

Special note is taken when the alpha radio- 
activity is 15 pCi/liter or greater or when the 
beta radioactivity is 150 pCi/liter or greater. 
These arbitrary levels provide a basis for the 
selection of certain data for comment. They 
reflect no public health significance as the 
Public Health Service drinking water stand- 
ards have already provided the basis for this 
assessment. Changes from or toward these ar- 
bitrary levels are also noted in terms of changes 
in radioactivity per unit weight of solids. A 
discussion of gross radioactivity per gram of 
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Figure 1. Sampling locations and associated total beta radioactivity (pCi/liter) in surface waters, November 1967 
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solids for all stations of the Water Pollution 
Surveillance System for 1961 through 1965 
has been presented (7). Comments are made 
only on monthly average values. Occasional 
high values from single weekly samples may 
be absorbed into a relatively low average. When 
these values are significantly high, comment 
will be made. 

During October and November 1967, the fol- 
lowing stations showed values in excess of 15 
pCi/liter on alpha radioactivity for dissolved 
solids: 


Arkansas River; Coolidge, Kans. 
North Platte River; Henry, Nebr. 
South Platte River; Julesburg, Colo. 


During November 1967, radioactivity at 
Loma, Colo., on the Colorado River decreased 
to less than 15 pCi/liter for suspended solids. 


Table 1. Radioactivity in raw 





Pasco, Wash., on the Columbia River showed 
a beta radioactivity on dissolved solids of 
slightly over 150 pCi/liter. 


REFERENCES 


(1) PUBLIC HEALTH SERVICE, DIVISION OF 
WATER SUPPLY AND POLLUTION CONTROL. 
National water quality network annual compilation 
of data, PHS Publication No. 663, 1958 Edition. 
Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. 

(2) Ibid., 1959 Edition. 

(3) Ibid., 1960 Edition. 

(4) Ibid., 1961 Edition. 

(5) Ibid., 1962 Edition. 

(6) PUBLIC HEALTH SERVICE, DIVISION OF 
WATER SUPPLY AND POLLUTION CONTROL. 
Water pollution surveillance system, annual compila- 
tion of data, PHS Publication No. 663 (Revised), 
1963 Edition. Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C. 20402. 

(7) JULIAN, E. C. Gross radioactivity of the solids 
in selected surface waters of the United States, 
1961-1965. Radiol Health Data Rep 9:1-12 (Janu- 
ary 1968). 


surface waters, November 1967 





Average alpha 
radioactivity 
(pCi/liter) 


Average beta 
radioactivity 
(pCi/liter) 

Station 





Sus- Dis- Total 


Sus- Dis- Total 
pended solved | 


pended | solved 


" 





Animas River: 
Cedar Hill, N. Mex-.- 
Arkansas River: 
Coolidge, Kans_--- -- 
Ponca City, Okla. --- 
Bear River: 
Preston, Idaho 
Big Horn River: 
Hardin, Mont 
Big Sioux River: 
Sioux Falls, 8. Dak_- 
Clearwater River: 
Lewiston, Idaho 
Clinch River: 
Clinton, Tenn 
Kingston, Tenn *_-_-. 
Colorado River: 
Loma, Colo 
Page, Ariz 
Parker Dam, Calif- 
Ariz 





co So 


Pasco, 

Clatskanie, Ore... -. 
Connecticut River: 

Enfield Dam, Conn... 
Coosa River: 

Rome, Ga 
Cumberland River: 

Cheatham Lock, 

| ae 

Delaware River: 

Philadelphia, Pa__--- 
Great Lakes: 

Duluth, Minn | 


ooo ¢c 688 C6O 








- 





Green River: | 
Dutch John, Utah_-- 
Hudson River: | 
Poughkeepsie, N. Y - - 
Illinois River: 
Peoria, Ill 
Grafton, Ill 
Kansas River: | 
DeSoto, Kans 
Klamath River: } 
Keno, Ore | 


3 
0 





| 


| 


|} Ohio River: 





Average alpha 
radioactivity 
(pCi/liter) 


Average beta 
radioactivity 
(pCi/liter) 


Station tniiacaledeaiitemee dade weneiniatetnhen 


Sus- 
pended 


Dis- 
solved 


Total Dis- 


solved 


Sus- 
pended 


Total 


Mississippi River: 
St. Paul, Minn---- 
E, St. Louis, Ill. - - --. 
New Orleans, La- - - - 

Missouri River: 
Williston, N. Dak_--- 
Bismarck, N. Dak~-- 
St. Joseph, Mo. 

North Platte River: 
Henry, Nebr 








Cairo, Ill ahah 
Pend Oreille River: 
Albeni Falls Dam, 


Platte River: 
Plattsmouth, Nebr-_- 

Potomac River: 
Washington, D. C_-_- 

Red River, North: 
Grand Forks, 


Laredo, Tex........- 
San Juan River: | 

Shiprock, N. Mex_--- 
Savannah River: 

Port Wentworth, 


Snake River: 
Payette, Idaho- -- 
South Platte River: 
Julesburg, Colo___- --| 


2 || Susquehanna River: 


Conowingo, Md 
Tennessee River: 
Chattanooga, Tenn_-. 


5 || Wabash River: 


New Harmony, Ind_. 
Yellowstone River: 
Sidney, Mont 


170 











® Gross beta radioactivity at this station may not be directly comparable to gross beta radioactivity at other stations because of the possible contribution 
of radionuclides from an upstream nuclear facility in addition to the contribution from fallout and naturally occurring radionuclides. 


May 1968 
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Radioactivity in Surface Waters of the Colorado River Basin, 1965—1966 


Colorado River Basin Water Quality Control Project 
Federal Water Pollution Control Administration 


Department of the Interior 


The Radium Monitoring Network is a sur- 
face water surveillance system currently con- 
sisting of 21 sampling stations located through- 
out the Colorado River basin. During initial 
stages of the surveillance program, the system 
consisted of 27 sampling stations (figure 1). 
The purpose of this network is to provide a 
continuous assay of basin river water radio- 
activity resulting primarily from uranium 
mining and milling industry waste discharges. 
Recently, the types of sample analyses were ex- 
panded from radium-226 and uranium to in- 
clude gross alpha radioactivity, gross beta 
radioactivity, thorium alpha radioactivity, 














Figure 1. Colorado River basin Radium Monitoring 
Network 
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lead—210 and strontium—90, to provide a more 
comprehensive picture of contributions of 
radiological contaminants to surface waters of 
the Colorado River Basin by the uranium in- 
dustry and by fallout from nuclear testing. The 
network was established following a 1957 con- 
ference on uranium milling wastes, attended 
by representatives of the States of Arizona, 
Colorado, New Mexico, and Utah, and the U.S. 
Public Health Service. A summary of data 
collected through 1964 was published in No- 
vember 1965 (1). 


Sampling procedures 


Depending on individual station parameters, 
Radium Monitoring Network (RMN) samples 
are collected as either automatic or grab 
samples. Grab samples are collected once or 
three times per week and automatic samplers 
collect 21 milliliter portions every hour. The 
samples are sent as collected to the Colorado 
River Basin Water Quality Control Project 
Laboratory where they are composited, filtered, 
and analyzed for the desired radionuclides. 

Radium-226 with lowest recommended maxi- 
mum permissible concentration in water of all 
radionuclides, has been the radioactive con- 
taminant of greatest concern in uranium dis- 
charges. Consequently, initial and primary 
emphasis was placed on the analysis for radium 
only. In October 1963, uranium determinations 
were added. Beginning in July 1963, samples 
from selected stations were combined into 
quarterly composites for gamma-ray spectro- 
scopy and analyzed for gross alpha, gross beta, 
strontium-90, thorium alpha, and lead-—210 
radioactivities. Some determinations for 
polonium-210 were also performed. 


Analytical methods 


Water samples are composited and filtered 
through 0.45 micron-membrane filters as soon 
as possible after the samples for the composit- 
ing period are received. After filtration, 
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samples are acidified with a 2 percent by volume 
12N hydrochloric acid and radiochemical de- 
terminations are then performed on the filtered 
water. 

Radium-226 is determined by an emanation 
method (2). Lead-210 is determined by an 
iodine-dithiozone extraction method (3). 
Uranium is determined by a fluorometric 
method, using a sodium carbonate-potassium 
carbonate-sodium fluoride flux (4). Gross alpha 
and beta radioactivity determinations are made 
on dried dissolved solids from the waters, using 
appropriate correction factors for self- 
absorption. Strontium—90 is isolated by copre- 
cipitation with calcium and magnesium carbon- 
ate. It is absorbed in an ion exchange column 
and the yttrium—90 which grows is eluted and 
measured. Gross gamma-ray determinations 
are performed using a sodium iodide crystal 
as a detector and a scaler as the recording de- 
vice. 

Alpha-particle emitting thorium isotopes are 
determined by coprecipitation with ferric hy- 
droxide and lanthanum fluoride followed by 
extraction with thenoyltrifluoroacetone, mount- 
ing, and alpha-particle counting. 


Results 

A summary of radium-—226 and uranium de- 
terminations on RMN samples for 1965-1966 
are given in tables 1 and 2. During the 2-year 
period, radium-226 concentrations in the 
Animas River remained low because of the 
shutdown of the Durango, Colo., uranium mill 
in 1963. Only one sample taken from the Colo- 
rado River contained radium-—226 in excess of 
1.0 picogram per liter which may indicate 
pollution from the mill at Moab, Utah. Radium 
concentrations in Lakes Mead and Havasu 
were nearly identical during the 2-year period. 

Elevated radium and uranium concentrations 
in the Dolores River at Gateway, Colo., are 
attributed primarily to waste discharges from 
the mill at Uravan, Colo. Average radium and 
uranium concentrations for the San Miguel 
River below Uravan, Colo., elevated during the 
last half of 1966, are attributed to waste dis- 
charges from the mill at Uravan. Only the 
stations at Gateway and below Uravan, Colo., 
had annual radium averages above 1.0 pico- 
gram per liter. 
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Composited samples were analyzed for gross 
alpha radioactivity, gross beta radioactivity, 
strontium-90, thorium (alpha-particle emit- 
ting), lead—210, and polonium-210. Most of 
the concentrations that were given for thorium, 
lead—210, and polonium-210 were near “back- 
ground” levels. The dissolved thorium concen- 
trations of 1.0 to 1.5 picocuries per liter de- 
tected at Silt, and below Uravan, Colo., were 
noticeably higher than concentrations observed 
at other stations. The strontium—90 concentra- 
tions varied with the quarter and station, but 
are well below the accepted standards. 

The dissolved alpha radioactivity below 
Uravan, Colo., on the San Miguel River and 
above and below Moab, Utah, on the Colorado 
River were noticeably higher than at other 
stations. The alpha radioactivities below Moab 
were somewhat higher than those above Moab, 
Utah, indicating some pollution between the 
two locations. The dissolved beta radioac- 
tivity was also higher at the same three sta- 
tions. Equally high beta radioactivity was ob- 
served during the third quarter of 1966 in 
samples from the San Juan River above and 
below Mexican Hat, Utah. Since no increase 
was observed between those two stations, it is 
likely that the high beta radioactivity was not 
associated with pollution from former uranium 
mill operations at Mexican Hat. 
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(1) COLORADO RIVER BASIN WATER QUALITY 
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waters of the Colorado River Basin, 1962-1964. 
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Table 1. Radium-226 in surface waters of the Colorado River basin averages 
January 1965-December 1966 
(concentrations pg/liter) 





Sampling station 
number and location 





May June | July Aug Sept Oct Yearly 
| | | average 





Animas River: | } | 
#11 above Durango, Colo... é y 0! .06 | |} 0.01 0.03 0.05 0.05 0.04 
#12 Colo. -N. Mex. State line__-_--- .09 d 1 .05 .09 .09 -06 .09 


Colorado River: 
#1 at Silt, Colo 
#4 at De Beque, Colo 
#6 at Fruita, Colo 
#9 above Moab, Utah 
#10 below Moab, Utah 


#32 Lake Mead, Nev... ....-..---- 
#33 Lake Havasu, Calif.........- on 
#30 at Yuma, Ariz......-- 


Ctl CI to ee Co CO 


ye eed ee 


Dolores River: 
#21 at Bedrock, Colo. 
#26 at Gateway, Colo 
Green River: 
#28 below Maybell, Colo. 
Gunnison River: 
#24 above Gunnison, Colo 
#25 below Gunnison, Colo 
#5 at Grand Junction, Colo..__.__- 


te 


bn 
an 





San Juan River: 
#14 below Farmington, N. Mex 
#1458 below. Shiprock, N. Mex 
#15 above Mexican Hat, Utah._--- 
#16 below Mexican Hat, Utah 








San Miguel River: 
#17 above Naturita, Colo 
#18 above Uravan, Colo 
#20 below Uravan, Colo 








Table 2. Uranium in surface waters of the Colorado River basin averages 
January 1965-December 1966 
(concentrations yg/liter) 





1965 
Sampling station ee o-_ 
number and location | | | | | | 
Feb | Mar Apr | May | June July | Aug Sept Oct Nov : Yearly 
| } | | | | | average 











Animas River: 
#11 above Durango, Colo a 0 | 4 | 4 | 9 | .f 2.0 | # 
#12 Colo. -N. Mex. State line 2. 2.7) 3.3 3. .e 2.3 8 2.3 


Colorado River: 
#1 at Silt, Colo......... 
#4 at De Beque, Colo. 
#6 at Fruita, Colo 
#9 above Moab, Utah 
#10 below Moab, Utah 
#31 at Page, Ariz 
#32 Lake Mead, Nev 
#33 Lake Havasu, Calif 
#30 at Yuma, Ariz 
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Dolores River: 

#21 at Bedrock, Colo 

#26 at Gateway, Colo 
Green River: 

#28 below Maybell, Colo 
Gunnison River: 

#24 above Gunnison, Colo 

#25 below Gunnison, Colo 

#5 at Grand Junction, Colo 


San Juan River: 
#14 below Farmington, N. Mex 
#148 below Shiprock, N. Mex 
#15 above Mexican Hat, Utah 
#16 below Mexican Hat, Utah 


100 & 


San Miguel River: 
#17 above Naturita, Colo 
#18 above Uravan, Colo 
#20 below Uravan, Colo 
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Table 1. Radium-226 in surface waters of the Colorado River basin averages 
January 1965-December 1966—Continued 
- (concentrations pg/liter) 








Sampling station 
number and location 





| Peg Poy 
| Mar | Apr May | June | July | Aug | Sept 
| 





Animas River: | | | 
#11 above Durango, Colo._....----- | e 0.04 0.03 .03 | 0.05 0.05 0.08 
#12 Colo. -N. Mex. State line 05 5 .05 ‘ | .08 ll .19 


a os ant 


Colorado River: 
#1 at Silt, Colo. dient 
#4 at De Beque, Colo........--- 
#6 at Fruita, Colo..-...---- 
#9 above Moab, Utah---_-- 
#10 below Moab, Utah 
#31 at Page, Ariz. 
#32 Lake Mead, Nev... ------ 
#33 Lake Havasu, Calif. ---- 
#30 at Yuma, Ariz. 
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Now — 


mt Ortho 
fe eR ee 


Go = Gro 


Dolores River: 
#21 at Bedrock, Colo. - - 
#26 at Gateway, Colo. 
Green River: 
#28 below Maybell, Colo 
Gunnison River: 
#24 above Gunnison, Colo 
#25 below Gunnison, Colo. 
#5 at Grand Junction, Colo 


i) 


_ 
oo 





San Juan River: 
#14 below Farmington, N. Mex. 
#148 below Shiprock, N. Mex._. 
#15 above Mexican Hat, Utah 
#16 below Mexican Hat, Utah 








San Miguel River: 
#17 above Naturita, Colo. 
#18 above Uravan, Colo 
#20 below’ Uravan, Colo 








* Discontinued. NS, no sample. 


Table 2. Uranium in surface waters of the Colorado River basin averages 
January 1965-December 1966—Continued 
(concentrations ug/liter) 


1966 





Sampling station 
number and location 








Mar Apr | May June July 


Aug | Sept 





Yearly 
average 





Animas River: 
#11 above Durango, Colo 
#12 Colo. -N. Mex. State line--_- 


Ow 


Colorado River: 
#1 at Silt, Colo. 
#4 at De Beque, Colo 
#6 at Fruita, Colo 
#9 above Moab, Utah 
#10 below Moab, Utah 
#31 at Page, Ariz 
#32 Lake Mead, Nev. 
#33 Lake Havasu, Calif 
#30 at Yuma, Ariz. - - 
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Dolores River: 
#21 at Bedrock, Colo 
#26 at Gateway, Colo.__----- 
Green River: 
#28 below Maybell, Colo. 
Gunnison River: 
#24 above Gunnison, Colo... ----.--- 
#25 below Gunnison, Colo 
#5 at Grand Junction, Colo 





_— 
—h 





— 
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San Juan River: 
#14 below Farmington, N. Mex..- --- 
#148 below Shiprock, N. Mex.__--- 
#15 above Mexican Hat, Utah 
#16 below Mexican Hat, Utah--- 











bebe Aa 
AroDo 





San Miguel River: 
#17 above Naturita, Colo 6. 
#18 above Uravan, Colo......-.--.-- 5. ; . fy | d oa d d 5. 
#20 below Uravan, Colo | e ° of ° 1. 5. 8 3.f 53. 




















® Discontinued. NS, no sample. 
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SECTION Il. 


AIR AND DEPOSITION 


Radioactivity in Airborne Particulates and Precipitation 


Continuous surveillance of radioactivity in 
air and precipitation provides one of the ear- 
liest indications of changes in environmental 
fission product radioactivity. To date, this sur- 
veillance has been confined chiefly to gross 
beta-particle analysis. Although such data are 
insufficient to assess total human radiation ex- 
posure from fallout, they can be used to deter- 
mine when to modify monitoring in other 
phases of the environment. : 

Surveillance data from a number of pro- 
grams are published monthly and summarized 
periodically to show current and long-range 
trends of atmospheric radioactivity in the 


Network 


Western Hemisphere. These include data from 
activities of the U.S. Public Health Service, the 
Canadian Department of National Health and 
Welfare, the Mexican Commission of Nuclear 
Energy, and the Pan American Health Orga- 
nization. 

An intercomparison of the above networks 
was performed by Lockhart and Patterson in 
1962 and is summarized in the January 1964 
issue of Radiological Health Data. In addition 
to those programs presented in this issue, the 
following programs were previously covered in 
Radiological Health Data and Reports: 


Period Issue 


HASL Fallout Network 
HASL 80th Meridian Network 
Plutonium in Airborne Particulates 


March 1968 
January 1967 
November 1967 


January—June 1967 
Calendar Year 1965 
April—June 1967 
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1. Radiation Alert Network 
January 1968 


National Center for Radiological Health 
U.S. Public Health Service 


Surveillance of atmospheric radioactivity in 
the United States is conducted by the Radiation 
Alert Network (RAN) which regularly gathers 
samples at 73 locations distributed throughout 
the country (figure 1). Most of the stations 
are operated by State health department per- 
sonnel. 

The station operators perform field estimates 
on the airborne particulate and dried precipi- 
tation samples and report the results to appro- 
priate NCRH officials by mail or telephone, 
depending on levels found. Compilation of the 
daily field estimates is reported elsewhere on a 
monthly basis (1). A detailed description of 
the sampling and analytical procedures was 
presented in the March 1968 issue of Radio- 
logical Health Data and Reports. 


Table 1 presents the monthly average gross 
beta radioactivity in surface air particulates 
and deposition by precipitation, as measured by 
the field estimate technique during January 
1968. Time profiles of gross beta radioactivity 
in air for eight Radiation Alert Network sta- 
tions are shown in figure 2. 

The field estimates reported by the various 
stations were within normal limits except that 
a slight elevation was noted at several stations 
during the first week or so of January and a 
field estimate of 21.50 pCi/m*® was reported 
for Phoenix, Ariz.‘ on January 17, 1968. Fresh 
fission products were identified * on 12 samples 
collected from January 1-11, by gamma spec- 
troscopy. A total of 51 samples were gamma 
analyzed. 


1 Phoenix, Ariz., has recurring elevations in the levels 
of airborne radioactivity caused by radon and thoron 
daughter buildup occurring during inversions. 

2 A sample is considered to contain fresh fission prod- 
ucts if the gamma spectrum contains a prominent 
barium-lanthanum-140 peak and a decay rate con- 
sistent with a fresh fission product mixture. 
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Figure 1. 
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Radiation Alert Network sampling stations 





Table 1. Gross beta radioactivity in surface air and precipitation, January 1968 














Air surveillance 
Station location Number of gross beta radioactivity ade 
samples (pCi/m*) | | 
WEES ——en Last | Total | Total Total 
| profile in | depth | Number depth deposition 
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« The monthly average is calculated by weighting the field estimates of individual air samples with length of sampling period. 
> Indicates no report received. (air samples submitted without field estimate data are not considered by the data program.) 
© No precipitation sample collected. ; 

4 This station is part of the plutonium in precipitation net. Gross beta analysis is not done. 

© No field estimate. 
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Figure 2. Monthly and yearly profiles of beta radioactivity in air—Radiation Alert 


May 1968 


Network, 1962-January 1968 








2. Canadian Air and Precipitation Monitoring 
Program, January 1968 ' 


Radiation Protection Division 
Department of National Health and Welfare 


The Radiation Protection Division of the 
Canadian Department of National Health and 
Welfare monitors surface air and precipitation 
in connection with its Radioactive Fallout 
Study Program. Twenty-four collection sta- 
tions are located at airports (figure 3), where 
the sampling equipment is operated by person- 
nel from the Meteorological Services Branch of 
the Department of Transport. Detailed discus- 
sions of the sampling procedures, methods of 
analysis, and interpretation of results of the 
radioactive fallout program are contained in 
reports of the Department of National Health 
and Welfare (2-6). 

A summary of the sampling procedures and 
methods of analysis was presented in the April 
1968 issue of Radiological Health Data and Re- 
ports. 


1 Prepared from information and data in the Feb- 
ruary 1968 monthly report “Data from Radiation Pro- 
tection Program,” Canadian Department of National 
Health and Welfare, Ottawa, Canada. 


Surface air and precipitation data for Jan- 
uary 1968 are presented in table 2. 


Table 2. Canadian gross beta radioactivity in surface air 
and precipitation, January 1968 


Air surveillance 
gross beta 
radioactivity 


Precipitation 
(pCi/m') 


mneasurements 


ts | | 
Station | 


| | 


Max- | Min- | Aver- | centra- deposi- 
samples |imum|imum! age tions tion 

| (pCi (nCi 

| liter) m?) 


Calgary 

Coral Harbour - 
Edmonton 

Ft. Churchill_--- - 


Ft. William. - -- ---- 
Fredericton 

Goose Bay 

Halifax _- 


Inuvik - - -- 
Montreal 
Moosonee- 

De icnnneces 


ee are J 
Regina 
Resolute _ 





ee ibe be or 








tom Cobo 





0.1 


NS, no sample. 
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Figure 3. Canadian air and precipitation sampling stations 
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3. Mexican Air Monitoring Program 
January 1968 


National Commission of Nuclear Energy 


The Radiation Surveillance Network of 
Mexico was established by the Comisién Na- 
cional de Energia Nuclear (CNEN), México, 
D.F. From 1952 to 1961, the network was di- 
rected by the Institute of Physics of the 
University of Mexico, under contract to the 
CNEN. 

In 1961, the CNEN appointed its Division of 
Radiological Protection to establish a new 
Radiation Surveillance Network. In 1966, the 
Division of Radiological Protection was re- 
structured and its name changed to Direccién 
General de Seguridad Radiolégica (DRS). The 
network consists of 16 stations (figure 4), 11 


of which are located at airports and operated 
by airline personnel. The remaining five sta- 
tions are located at México, D.F.; Mérida; 
Veracruz; San Luis Potosi; and Ensenada. 
Staff members of the DRS operate the station 
at México, D.F., while the other four stations 
are manned by members of the Centro de Pre- 
vision del Golfo de México, the Chemistry De- 
partment of the University of Mérida, the 
Institute de Zonas Desérticas of the University 
of San Luis Potosi, and the Escuela Superior de 
Ciencias Marinas of the University of Baja 
California, respectively. 


Sampling 


The sampling procedure involves drawing air 
through a high-efficiency 6 by 9-inch glass-fiber 
filter for 20 hours a day, 3 or 4 days a week at 
the rate of 1,000 cubic meters per day using 
high-volume samplers. 
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Fallout network sampling stations in Mexico 


May 1968 





After each 20-hour sampling period, the filter 
is removed and shipped via airmail to the 
Seccién de Radioactividad Ambiental, CNEN, 
in México, D.F., for assay of gross beta radio- 
activity, allowing a minimum of 3 or 4 days 
after collection for the decay of radon and 
thoron daughters. The data are not extrap- 
olated to the time of collection. Statistically, 
it has been found that a minimum of five 
samples per month were needed to get a reliable 
average radioactivity at each station (7). 

The maximum, minimum, and average beta 
radioactivity in surface air during January 
1968, are presented in table 3. 








4. Pan American Air Sampling Program 
January 1968 


Pan American Health Organization and 
U.S. Public Health Service 


Gross beta radioactivity in air is monitored 
by countries in the Americas under the auspices 
of the collaborative program developed by the 
Pan American Health Organization (PAHO) 
and the U.S. Public Health Service (PHS) to 
assist PAHO-member countries in developing 
radiological health programs. 

The air sampling station locations are shown 
in figure 5. Analytical techniques were de- 
scribed in the January 1968 Radiological 
Health Data and Reports. The January 1968 
air monitoring results from the participating 
countries are given in table 4. 

Gross beta radioactivity in air rose slightly 
above usual levels at several of the stations in 
the Northern Hemisphere. Fresh fission prod- 
ucts were identified by gamma spectroscopy on 
the samples listed in table 5. 
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Table 3. Mexican gross beta radioactivity of airborne 
particulates, January 1968 


Gross beta radioactivity 


(pCi/m'*) 
| 


| 
Station | Number of 


samples | Maximum | Minimum 





Acapulco 
Chihuahua 


Ensenada-_-__- - -- ; 


Guadalajara 
Guaymas 


Mazatlan___ 
Mérida___ inn 
México, D.F. 
Nuevo Laredo------ 


San Luis Potosi- - -- 
Tampico 
Torre6n 





NS, no sample, temporarily shutdown. 





s0GOTA'@® 


“rr 
GUAYAQUIL 





BUENOS ARES 











Figure 5. Pan American Air Sampling Program stations 
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Table 4. Gross beta radioactivity in surface air, Pan 


Gross beta radioactivity 
Station of (pCi/m*) 


location 


samples — — 


| Maxium Minimum | Average * 


Argentina: Buenos Aires- 
Bolivia: La Paz... 
Chile: Santiago 
Colombia: Bogota 
Ecuador: Guayaquil 
Jamaica: Kingston _- 
Peru: Lima 
Venezuela: Caracas - - - 
West | 
Indies: Trinidad - - -- 


Pan American summary 161 1.36 


® The monthly average is calculated by weighting the individual samples 
with length of sampling period. Values of less than 0.005 pCi/m* are 
reported and used in averaging as 0.00 pCi/m*. 

> No January samples received. 


Table 5. Fresh fission products in Pan American air 
samples, January 1968 


Gross beta 
radioactivity 
(pCi/m') 


Location Date 
(January 1968) 





Colombia: Bogota 


Jamaica: Kingston. __. 


Venezuela: Caracas 


West Indies: Trinidad - - -- 


May 1968 
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SECTION IV. OTHER DATA 


This section presents results from routine 
sampling of biological materials and other 
media not reported in the previous sections. 
Included here are such data as those obtained 


from human bone sampling, bovine thyroid 
sampling, Alaskan surveillance and environ- 
mental monitoring around nuclear facilities. 





Iodine-131 in Bovine Thyroids, October-December 1967 


National Center for Radiological Health 
Public Health Service 


The National Center for Radiological Health 
established a Bovine Thyroid Network in Octo- 
ber 1964 (1). Specimens are collected by the 
Livestock Slaughter Inspection Division, U.S. 
Department of Agriculture, and analyzed by 
gamma-ray spectroscopy for iodine—131 con- 
tent at the Northeastern Radiological Health 
Laboratory, Winchester, Mass. 

The network consists of collection areas 
located, so as to cover, as nearly as possible, 
areas near major nuclear reactors, spent-fuel 
reprocessing plants and nuclear test sites. The 
areas covered during this report are shown in 


figure 1. Details of sampling and analyses have 
been published earlier (1). 

The results for October through December 
1967 appear in table 1 and are listed chrono- 
logically within each State. The iodine—131 
levels in thyroids analyzed were nondetectable 
except for the one sample collected on Decem- 
ber 28, 1967, in Cooke County, Texas, which 
contained 15 pCi iodine-131/gram thyroid. 
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Figure 1. Counties sampled in Bovine Thyroid Network, October-December 1967 
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1. Iodine-131 in bovine thyroids, October-December 1967 





pCi iodine-131/g 
thyroid 

Date Number 

of of 

| slaughter | samples Average 

concentration 


State County 





Arisoma.......- .-.---| Maricopa 6 ND 
> 


California ...-| Kern (2) ¢ San Luis Obispo (3) / ND 
Los Angeles (2) Siskiyou (1) 
Merced (1) Stanislaus (2) 
Monterey (1) 





Georgia. - -- Bartow (2) ¢ McDuffie (10) | 
Bibb (5) Newton (5) | 12/19 
Clarke (6) Sereven (7) | 
Columbia (2) Upson (5) 

| Evans (6) Walton (4) 

Floyd (1) Warren (4) 

Jenkins (1) Wilkes (2) 

Lincoln (1) 


Ada (20) « Jerome (2) 
Adams (6) Twin Falls (1) 
Boise (10) Valley (5) 
Canyon (2) Washington (4) 


Pohawatomie (2) 
| Miami (1) 

Louisiana _--- - .| Claiborne (1) ¢ Red River (1) 
Desoto (1) 

Minnesota ..-| Pipestone 

Mississippi-.---- ------ Forrest (5) 


Nebraska--. - - - - anes 
Nevada ..--| Elko (10) 


New York-.- Chatauqua 
North Carolina_...........| Cleveland 


Oklahoma - Bryan (3) ¢ McCurtain (1) 
Carter (2) 


Oregon. _--. .-- Harney (8) ¢ Wallowa (2) 
Malheur (15) 


South Carolina-_- .-| Bamberg (3) ¢ Lexington (7) 
Barnwell (9) McCormick (1) 
Calhoun (3) Orangeburg (12) 
Colleton (3) Richland (5) 
Fairfield (1) Saluda (3) 
Greenwood (10) 


South Dakota she Aurora (2) ¢ Hutchinson (2) 
Brookings (4) Marshall (1) 
Brown (7) Miner (3) 
Brule (16) Minnehaha (2) 
Charles Mix (6) Tripp (47) 
Douglas (1) Turner (9) 
Gregory (9) 


Blount (22) « Meigs (1) 
Fentress (1) Monroe (1) 
Grainger (6) Roane (1) 
Jefferson (2) Sevier (4) 
Knox (16) Union (1) 


Collin (3) « Fannin (1) 
Cooke (2) Hopkins (3) 
Denton (2) Hunt (1) 


Vermont 


Washington 








Wisconsin , _.| Dane (12) ¢ Rock (43) 57 | 
Richland (2) | 











® Samples were not collected on all dates during this period, but the interval includes several sampling dates. 

b The results for this period were for the most part, not detectable. Some randomly scattered positive results 
were obtained; but these represented barely detectable amounts of iodine-131 in the bovine thyroid (2 to 5 pCi/g). 

¢ Numbers in parentheses represent the number of samples collected from that country during the interval 
indicated. These may have been collected over several dates during the period or on only one date. 


Recent coverage in Radiological Health Data and 
Reports: 


Period Issue 


January—March 1967 August 1967 
April-September 1967 February 1968 


May 1968 





Environmental Levels of Radioactivity at Atomic Energy Commission 


Installations 


The U.S. Atomic Energy Commission re- 
ceives from its contractors semiannual reports 
on the environmental levels of radioactivity in 
the vicinity of major AEC installations. The 
reports include data from rountine monitoring 
programs where operations are of such a nature 
that plant environmental surveys are required. 

Releases of radioactive materials from AEC 
installations are governed by radiation stand- 
ards set forth by AEC’s Division of Operational 


Safety in directives published in the AEC 
Manual.' 

Summaries of data from the environmental 
radioactivity monitoring reports follow for the 
Paducah Plant and the Rocky Flats Plant. 


1 Title 10, Code of Federal Regulations, Part 20, 
“Standards for Protection Against Radiation,” contains 
essentially the standards published in Chapter 0524 of 
the AEC Manual. 





1. Paducah Plant 
July-December and Calendar Year 1967 


Union Carbide Corporation 
Paducah, Kentucky 


The Paducah Plant is a government-owned 
gaseous diffusion plant operated by the Nuclear 
Division of the Union Carbide Corporation for 
the Atomic Energy Commission. The diffusion 
plant processes large quantities of relatively 
pure uranium compounds. The uranium hexa- 
fluoride manufacturing plant, a former source 
of diffusion plant feed, was placed on standby 
in June of 1964. Parts of the associated uran- 
ium metal foundry, usually on standby, are 
operated infrequently as the need arises. A de- 
contamination and uranium recovery facility 
operates to prepare equipment for repair and 
to recover impure or scrap uranium materials. 
Depleted uranium metal is fabricated into 
shields, weights, ballasts, or other shapes on a 
nonroutine basis. The major sources of ex- 
ternal penetrating radiation are the daughter 
products of uranium, thorium—234, and pro- 
tactinium-—234, which may be concentrated by 
uranium recovery processes or by uranium 
hexafluoride vaporization. The element uran- 
ium can be a physiological hazard only if al- 
lowed to enter the body. The chemical toxicity 


? Summarized from “Environmental Concentrations 
of Radioactive Materials near the Paducah Plant—Re- 
port for the Year and Second Half of 1967.” 
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of the uranium processed at the Paducah Plant 
overshadows any probable biological effects of 
radiation from this element, thus making it 
comparable as a physiological hazard to lead, 
mercury, or other well-known heavy metals. 
Because of the necessity for health protection 
in process areas, the high intrinsic value of 
uranium, and the desire to maintain a whole- 
some relationship with neighboring communi- 
ties and individuals, the Paducah Plant pro- 
vides confinement and recovery systems at the 
plant. The environmental monitoring program 
provides for continuously sampling the air at 
four stations around the plant perimeter fence, 
and at five stations located approximately 1 
mile outside this fence (figure 1). Big Bayou 
Creek water is sampled continuously, and grab 
samples are collected at five locations in the 
Ohio River. In addition, gamma radiation read- 
ings are taken each month at each of the air 
sampling stations with a Gieger-Mueller type 
meter at a distance of 3 feet above ground level. 


Basic standards 


The radiation protection standards observed 
at the Paducah Plant for exposure to radiation 
and radioactive materials, both for the in-plant 
work environment of employees and for offsite 
exposure of the general population, are those 
contained in Appendix 0524 of the AEC 
manual. 
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Figure 1. Sampling locations, Paducah Plant 


The standards specify that the radiation or 
radioactive materials outside a controlled area, 
and which have resulted from operations within 
that controlled area, shall be such that it is im- 
probable that any individual may receive a dose 
of external radiation greater than 0.5 rem in 
any year and that the average exposure of a 
suitable population sample may not exceed 
one-third of this dose. To meet this standard, 
the average concentration of radioisotopes in 
air or water beyond a controlled area should 
not exceed one-tenth of the maximum permitted 
for occupational exposure of 168 hours. per 
week. For the purposes of such control, the 
concentrations of such radionuclides in air or 
water may be averaged over periods of time up 
to 1 year. 


Discussion 

Data summarizing the environmental concen- 
trations of radioactive materials in air and 
water and the gamma radiation levels in the 
vicinity of the Paducah Gaseous Diffusion Plant 
are presented in tables 1 through 4. 

Air samples were collected continuously at 
each of the four stations at the plant perimeter 
fence and at five stations about 1 mile outside 
the plant. Air is filtered at 0.3 cfm through 
2-inch diameter membrane filters which are 


replaced weekly and counted for alpha and beta 
radioactivity. 


May 1968 


Table 1. Uranium concentrations in outdoor air samples, 
Paducah Plant, July-December and calendar year 1967 


— 





Uranium alpha radioactivity >» 
(pCi/m*) 





| 


: Mini- 
Maximum | mum °¢ 


Number of 
samples 


Sample location * 
Mean ¢ 





July-December 
1967: 


At plant perimeter 


Total, July- 
December 1967 --- 
Total, 1967 
July-December 
1967 : 


About 1 mile out- 
side plant perim- 
eter fence: 


So 





Total, July- 
December 1967. 
Total, 1967 














* See map in figure 1. 

> As defined in NBS Handbook 69, paragraph 3.2, a microcurie of 
recently extracted normal uranium corresponds to 7.57x10‘ alpha particle 
disintegrations /second. 

* The minimum detectable concentration of uranium in air is 0.02 
pCi/m'. 

4The AEC radiation protection standard for natural uranium in air 
released to the environs beyond a controlled area is 2 pCi/m'. 


The average alpha-particle count—inter- 
preted as uranium, the most likely source of 
radioactivity—of the 234 air samples collected 
during the second half of 1967 and the 468 air 
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Table 2. Beta radioactivity in outdoor air samples, 
Paducah Plant, July-December and calendar year 1967 


Table 4. Concentration of beta-particle emitters in 
water, Paducah, July-December and calendar year 1967 





Beta ie 
(pCi/m*) 





Sample location * Mini- 
mum > 


Beta-particle emitters 
(pCi/liter) 





Number of = 
samples Mini- 
Maximum mum > 


Sample location * 





July-December 
1967: 


At plant perimeter 


_ a 
Total, July- 
December 1967_-- 
Total, 1967 
July-December 

1967: 


About 1 mile out- 


Total, July- 
December 1967... 
Total, 1967 

















® See map in figure 1. 
G The minimum detectable amount of beta-particle emitters in air is 0.1 
pCi/m'. 
¢ The AEC standard, applicable to this table is 1x10* pCi/m', which is 
the concentration limit of thorium-234, the daughter product of uranium- 
238. Insignificant amounts of other daughters are present in freshly 
refined uranium 


Table 3. Concentrations of uranium in water, Paducah 
Plant, July-December and calendar year 1967 





Uranium > 
(pCi/liter) 





Sample location * | Number of Mini- 


samples Maximum mum ¢ 





July-December 
1967: 


Bi Bayou Creek 


out of 50, 
51, 52, and 53-- 


Year: 1967 
we Bayou Creek 


2 
caus of 50, 
51, 52, and 53. <i 

















* See map in figure 1. 
> As defined in NBS Handbook 69, paragraph 3.2, a microcurie of 
recently extracted normal uranium corresponds ot 7. 57x108 dis/sec. 
he minimum detectable uranium in water is 1 pCi/liter. 
a The AEC standard for natural uranium in water beyond a controlled 
area is 2x10‘ pCi/liter. 


samples collected during all of 1967 were both 
less than 1 percent of the AEC standard set 
for individuals residing in the vicinity of a 
controlled area. The mean beta-particle count 
of the same samples were 0.01 percent of the 
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July-December | 
1967: 


Big a Creek | 
<100 


<100 
oa, 


onsime of 50, 
51, 52, and 53_- 


Year 1967: 
Big Bayou Creek 


<100 | <100 





<100 | <100 
<100 | <100 


Catt of 50, 
51, 52, and 53-_- 








* See map in figure 1. 
> The minimum detectable amount of beta-particle emitters in water is 
100 pCi/liter. 
¢ The AEC standard for the immediate daughter products of uranium in 
water released to the environs is 2x10‘ pCi/liter. 


standard for the second half of 1967 and 0.02 
percent for the year of 1967. 

The average uranium analyses of weekly 
water samples collected continuously from the 
Big Bayou Creek during the second half of 
1967 and during all of 1967 were both 0.02 
percent of the AEC standard for water beyond 
a controlled area. The results of the uranium 
analyses for each of the 12 grab samples col- 
lected at monthly intervals from the Ohio River 
below the plant were less than 0.01 percent of 
the AEC standard. 

The concentration of beta-particle emitters 
in the Big Bayou Creek averaged less than 0.5 
percent of the AEC standard for the decay 
products of uranium—238 during the second half 
of 1967 and for the year of 1967. The beta 
radioactivity of the Ohio River was below the 
minimum detectable level during the second 
half of 1967, and the results of all samples dur- 
ing the year averaged less than 0.5 percent of 
the standard for uranium-—238 decay products. 

External gamma radiation in the vicinity of 
the Paducah Plant averaged 0.02 mR/hr at all 
sampling stations for July-December 1967 and 
the calendar year 1967. 
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2. Rocky Flats Plant 
July-December 1967 * 


Dow Chemical Company 
Golden, Colorado 


The Rocky Flats Plant (RFP) is engaged in 
routine production operations involving plu- 
tonium and uranium under contract to the 
Atomic Energy Commission. Its location rela- 
tive to population centers is shown in figure 2. 
To assure properly controlled release of radio- 
active materials to the environment, periodic 
samples of air, water, and vegetation are anal- 
yzed for gross alpha radioactivity. The most 
abundant radioactive material involved in the 
process is plutonium. 

The plant is located about 15 miles northwest 
of Denver. The surface stratum in this area 
consists of gravel washed out of the highly 
mineralized front range of the Rocky Moun- 


3 Summarized from “Environmental Survey, July— 
December 1967,” The Dow Chemical Company, Rocky 
Flats Division, Golden, Colo. 


tains, where heterogeneous low-level deposits 
of uranium, thorium, and radium exist in the 
soil. These materials are measurable in most 
samples of air, water, and vegetation. 
Air 

Continuous air samples were collected at Coal 
Creek Canyon, Marshall, Boulder, Lafayette, 
Broomfield, Wagner School, Golden, Denver, 
and Westminster. The monthly average long- 
lived gross alpha radioactivity shown in table 
5 are believed to result from naturally occur- 
ring materials. All values are less than the 


AEC standard of 0.04 pCi/m* for mixtures of 
unidentified radionuclides. 


Table 5. Long-lived gross alpha radioactivity in airborne 
particulates, RFP environs, July-December 1967 





Average concentration 
i/m' 





0.6x107 
2.0x107 
0.6x107 
0.5x107 
0.3x107 
0.3x107 


November 
December 
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Figure 2. Rocky Flats Plant and environs near Denver, Colo. 
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Water 


Regular water samples were obtained 
monthly except during the winter months from 
four reservoirs in the area of the Rocky Flats 
Plant. The results of alpha radioactivity 
analyses performed on these samples are given 
in table 6. The analytical results for water 
samples obtained during the summer collection 
period from outlying streams and lakes are 
presented in table 7. For comparison purposes, 
the AEC standard for mixtures of unidentified 
radionuclides in water is 10 pCi/liter. 


Table 6. Alpha radioactivity in water, RFP environs 
July-December 1967 





Average 
concentration 
(pCi/liter) 


Number of 
samples 


Reservoir 














Table 7. Alpha radioactivity in raw surface water, RFP 
environs, June and October 1967 





Average 
concentration 
(pCi/liter) 


Number of 
samples 


Collection period 
1967 














Vegetation 


During June, July, and October 1967, 140 
samples of vegetation were collected in the 
vicinity of Rocky Flats Plant at locations up to 
18 miles distant from the plant. Gross alpha- 
radioactivity counts were made on the samples. 
The results are reported in table 8. 


Table 8. Alpha radioactivity in vegetation, RFP environs 
June-July, October 1967 





| ! 
: , Average 
Collection Distance | Number concentration 
period from o (pCi/kg 


(1967) | plant samples dry weight) 





| Less than 3 miles___- 
3 to 18 miles 


Less than 3 miles--- ; 
3 to 18 miles 





* Additional samples collected October 1967, will be reported in sub- 
sequent reports. 
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Reported Nuclear Detonations, April 


The U.S. Atomic Energy Commission an- 
nounced on April 24, 1968, that the United 
States had recorded seismic signals originating 
from the Soviet underground nuclear test area 
in the Semipalatinsk region. The signals were 
equivalent to those of a nuclear test in the low 
yield range (less than 20 kilotons TNT equiva- 
lent). 

Two underground nuclear tests of low-inter- 
mediate yield (20 to 200 kilotons TNT equiva- 
lent) were conducted by the U.S. Atomic 
Energy Commission at its Nevada Test Site 
on April 10 and 18, 1968. 

On April 23, 1968, an underground nuclear 
test of low yield (less than 20 kilotons TNT 
equivalent) was conducted as part of the De- 
partment of Defense Vela Uniform Program to 
improve methods of detecting, identifying and 
locating underground nuclear detonations. The 
experiment, called “Scroll” was designed to pro- 


vide information on the transmission of earth 
shock and long range seismic signals from an 
underground nuclear explosion in a low-mois- 
ture content and high-porosity medium. The 
explosion was 750 feet underground in a 
medium called low density tuff—a kind of dis- 
integrated volcanic rock. 

On April 26, 1968, a nuclear test of about a 
megaton in yield was conducted underground 
by the U.S. Atomic Energy Commission at its 
Nevada Test Site. All indications are that per- 
formance of this important test and its effects 
were in accordance with expectations. There 
was no release of radioactive materials to the 
atmosphere. As previously stated by the U.S. 
Atomic Energy Commission, public health and 
safety has been and continues to be a para- 
mount consideration in conducting underground 
testing programs. 


ERRATUM 


Erratum to figure 4 in article “Gross Radio- 
activity of the Solids in Selected Surface 
Waters of the United States, 1961-1965” by 
Elmo C. Julian in Radiological Health Data 
and Reports, Vol. 9, January 1968, pp. 1-12. 


Page 9, Figure 4, the caption to the ordinate 
axis on the left-hand side of the figure should 
read, “pCi x 10.” 
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